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(54) Multiple technology vocoder and an associated telecommunications network 

(57) A base station (14a,14b) includes a multiple 
technology vocoder (28) having a plurality of vocoder 
resource modules (34-42) that are individually selecta- 
ble to facilitate support by the base station of corre- 
sponding communication protocols serviceable by the 
base station within each coverage area. A buffer and 
associated buffer manager (30, 46) are responsive to 
messages such that memory space is partitioned appro- 
priately to support a specific nature of the communica- 
tion protocol identified within the message. A selection 
manager (32, 44) then acts to provide a path between 
buffered messages and an appropriately selected voc- 
oder resource module. In an inter-cell/protocol handoff 
between base stations having dissimilar vocoders, sup- 
port of a subscriber unit operating using a first commu- 
nication protocol is maintained at a base station not hav- 
ing the necessary vocoder by the re-routing and remote 
processing of messages from the subscriber unit to a 
secondary base station able to provide the requisite voc- 
oder processing capability. 
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D scription » 

Technical Field 

[0001] The invention relates generally to telecommu- 
nication networks and, more particularly, to a vocoder 
capable of performing conversions for decoding func- 
tions for messages conforming to various transmission 
standards. 

Background of the Invention 

[0002] Wireless communication is characterized by 
plural communication standards, each of which are 
used by certain components and/or segments of wire- 
less telecommunication systems to define the operating 
environment under which messages are transmitted 
with that component and/or segment. Time Division Mul- 
tiple Access (or "TDMA") is a technology standard used 
to separate multiple conversation transmissions by al- 
locating a discrete amount of frequency bandwidth to 
each user on a time division basis. In a TDMA digital 
wireless telephone system, time slots are allocated with- 
in each frequency channel, with the Global System for 
Mobile communication (GSM) supporting eight time- 
slots within a frame. A user is assigned a specific time 
slot within a frequency channel for transmissions. Dur- 
ing the assigned time slot, the cellular telephone sends 
bursts of information, each consisting of a portion of an 
encoded voice message. These bursts of information, 
commonly referred to as data packets, are then reas- 
sembled by the receiving equipment into the original 
voice message. Similar to TDMA, Frequency Division 
Multiple Access (or TDMA") is a technology standard 
which also separates multiple transmissions over a finite 
frequency allocation. In a FDMA digital wireless tele- 
phone system, each user is allocated an exclusive fre- 
quency band within a transmission channel. When the 
user completes their transmission, the band is reused 
by assigning it to a next user. Code Division Multiple Ac- 
cess (or "CDMA"), on the other hand, is a spread spec- 
trum technology standard. In a CDMA digital wireless 
telephone system, a voice message is divided into a col- 
lection of speech bits, each of which is assigned a code. 
The encoded speech bits are scrambled and then trans- 
mitted over the air. Receiving equipment reassembles 
the original voice message from the received collection 
of scrambled speech bits. 

[0003] Further complicating the situation is that 
broadly defined technical standards such as TDMA and 
CDMA typically encompass a variety of protocols. For 
example, the TDMA technical standard encompasses, 
among others, the Enhanced Full Rate Coding (or 
"EFRC") protocol and the Vector Sum Excited Linear 
Prediction Coding (or "VSELP") protocol while the CD- 
MA technical standard encompasses, among others, 
the Enhanced Variable Rate Coding (or "EVRC") proto- 
col and the Qualcomm Code Excited Linear Predication 



2 

(or "QCELP") protocol. Finally, a digital wireless tele- 
phone system may conform to the Global System for 
Mobile Communications (or "GSM") technical standard, 
which uses a mixed TDMA and FDMA access method. 
s Finally, wireless transmissions of data are often con- 
ducted asynchronously, for example, using Radio Link 
Protocol (or "RLP"). 

[0004] Within a wireless communications system, 
messages transmitted over the airlink, for example mes- 

10 sages exchanged between a mobile terminal and a base 
station, are digitally encoded while messages transmit- 
ted elsewhere within the communications system, for 
example messages exchanged between the base sta- 
tion and the mobile switching center (or n MSC n ) are an- 

15 alog messages. Thus, the base station must be 
equipped for both digital-to-analog (or "D/A") decoding 
and analog-to-digital (or "A/D") encoding operations. 
However, D/A and A/D operations are different for each 
access technology standard such as TDMA, CDMA, FD- 

20 MA and GSM, as well as for the various protocols which 
fall within a particular access technology standard. 
[0005] Thus, the base station controller and other 
components of digital wireless telephone systems have 
been faced with the problem of receiving messages 

25 which conform to various access technologies, each 
having distinct encoding and decoding operations. To 
handle messages of different access technologies, 
base station controllers have been provided with sepa- 
rate vocoder resources, one for each access technology 

30 to be handled thereby. For example, while a base station 
controller would have a local vocoder equipped with a 
single resource for handling encoding and decoding op- 
erations in one access technology, messages config- 
ured in accordance with other access technologies were 

35 often shunted elsewhere within the wireless telecommu- 
nications network for handling. For example, an inter- 
working function (or "IWF") coupled to the base station 
controller is often used to encode and/or decode facsim- 
ile data by converting received digital fax data into an- 

40 alog modem tones and converting received analog mo- 
dem tones into digital fax data. 

Summary of the Invention 

45 [0006] In one embodiment, the present invention is a 
base station controller which includes a call control re- 
source manager which controls exchanges of messag- 
es between mobile terminals and a MSC. Messages re- 
ceived by the call control resource manager are trans- 

50 ferred to a multiple technology vocoder coupled thereto 
for D/A or A/D conversion. To perform conversions, the 
multiple technology vocoder includes a first resource 
module for performing D/A and A/D conversions for 
messages configured in accordance with a first technol- 

55 ogy, a second resource module for performing D/A and 
A/D conversions for messages configured in accord- 
ance with a second technology and a selection manager 
for selecting one of said first and second resource mod- 
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ules to perform D/A and A/D conversions on the mes- 
sages received from said call resource manager. In one 
aspect, the selection manager selects a resource mod- 
ule in response to a first control signal issued by a voc- 
oder controller. In another, a buffer manager regulates 
the transmission of messages from the call control re- 
source manager to the selection manager in response 
to a second control signal issued by the vocoder con- 
troller. In still other aspects, the first technology is TD- 
MA, the second technology is CDMA and the multiple 
technology vocoder is embodied within a DSP. 
[0007] In another embodiment, the present invention 
is directed to a base station controller which includes a 
call control resource manager for controlling exchanges 
of messages between a mobile terminal and a MSC and 
a vocoder having a first interface coupled to receive, 
from the call control resource manager, messages orig- 
inating at the mobile terminal and destined for the MSC, 
a second interface coupled to receive, from the call con- 
trol resource manager, messages originating at the 
MSC and destined for the mobile terminal, a first re- 
source module, coupled to the first and second interfac- 
es, for performing D/A and A/D conversions for messag- 
es configured in accordance with a first protocol, a sec- 
ond resource module, coupled to the first and second 
interfaces, for performing D/A and A/D conversions for 
messages configured in accordance with a second pro- 
tocol and a vocoder controller, coupled to the call control 
resource manager and the first and second interfaces, 
for configuring the first and second interfaces to handle 
messages of a selected one of the first and second pro- 
tocols in response to information received from the call 
control resource manager. 

[0008] In one aspect of this embodiment of the inven- 
tion, the first interface further includes a reconfigurable 
buffer and a buffer manager which reconfigures the buff- 
er to accept messages formatted in a selected one of 
the first and second protocols each time the vocoder 
controller detects a change in protocol. In another, the 
second interface is similarly constructed. In still others, 
the vocoder may further include a first selection manag- 
er for selecting one of the first and second resource 
modules to perform D/A conversions on messages orig- 
inating at the mobile terminal and destined for the MSC 
and a second selection manager for selecting one of the 
first and second resource modules to perform A/D con- 
versions on messages originating at the MSC. Each of 
the selection managers provide a path to the selected 
one of the first and second resource modules. The first 
and second protocols may be comprised of two TDMA 
protocols, two CDMA protocols, one TDMA protocol and 
one CDMA protocol, one TDMA protocol and one radio 
link protocol or one CDMA protocol and one radio link 
protocol. 

[0009] In still another embodiment, the present inven- 
tion is of a telecommunication network which includes 
a mobile terminal, first and second base station control- 
lers and a MSC. The first base station controller includes 



a vocoder for performing D/A and A/D conversions for 
messages configured in accordance with a first protocol 
while the second base station controller includes a voc- 
oder for performing D/A and A/D conversions for mes-. 

s sages configured in accordance with a second protocol 
but is incapable of performing D/A and A/D conversions 
for messages configured in accordance with the first 
protocol. When the mobile terminal is coupled to the first 
base station controller via a first airlink, messages being 

10 exchanged between the mobile terminal and the MSC 
via the first base station controller are converted by the 
vocoder residing at the first base station controller. 
When the mobile terminal is coupled to the second base 
station controller via a second airlink, messages being 

15 exchanged between the mobile terminal and the MSC 
via the second base station controller are shunted, by 
the second base station controller, to the first base sta- 
tion controller via a direct link therebetween for conver- 
sion by the vocoder residing at the first base station con- 

20 troller. 

[0010] The present invention therefore advanta- 
geously provides a base station controller equipped with 
a multiple technology vocoder. 

25 Brief Description of the Drawings 

[0011] Exemplary embodiments of the present inven- 
tion will now be described with reference to the accom- 
panying drawings, in which: 



30 



35 



40 



Fig. 1 is a block diagram of a telecommunications 
network constructed in accordance with the teach- 
ings of a preferred embodiment of the present in- 
vention and having a first base station controller 
configured for conducting vocoder operations in 
multiple technologies incorporated therein; 
Fig. 2 is an expanded block diagram of the first and 
second base station controllers of Fig. 1 ; and 
Fig. 3 is an expanded block diagram of the multiple 
technology vocoder of Fig. 2. 

Detailed Description 



[001 2] Referring first to Fig. 1 , the reference numeral 
45 10 designates a telecommunications network. As illus- 
trated herein, the telecommunications network 10 in- 
cludes a digital wireless telephone system 10a, for ex- 
ample, a cellular network and a wireline system 1 0b, for 
example, the public switched telephone network 
50 ("PSTN"). The digital wireless telephone system 10a of 
the telecommunications network 10 further includes a 
mobile terminal 12 which, for example, may be a voice 
terminal such as a mobile digital cellular telephone. As 
will be more fully described below, the mobile terminal 
55 12 is configured to generat andr ceive digital data sig- 
nals configured in accordance with a first technology 
standard such as the TDM standard. 
[0013] The digital wireless telephone system 10a of 
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the telecommunications network 10 also includes a first 
base station 1 4a to which the mobile terminal 1 2 is cou- 
pled by a first airlink 11 and a second base station 14b 
to which the mobile terminal 12 is coupled to, at a later 
point in time, by a second airlink 13. While the digital 
wireless telephone system 10a illustrated in Fig. 1 
shows only the first and second base stations 14a and 
14b, it should be clearly understood that digital wireless 
telephone systems typically include many more base 
stations. As will be more fully described below, the first 
base station 1 4a handles exchanges of information be- 
tween the mobile terminal 12 and a MSC 16 coupled 
thereto. The MSC 16 directs received information to its 
destination which, for example, may be a second wire- 
less terminal (not shown) coupled to the MSC 16 (via 
either the first base station 14a, the second base station 
14b or another base station not shown in the drawings), 
a wireless terminal coupled to a second MSC (also not 
shown), or, as illustrated herein, to a wireline terminal 
22 located within the PSTN and coupled to the MSC 16 
by an interexchange carrier (or "IXC") 18 and a local ex- 
change carrier (or "LEC") 20. As illustrated herein, the 
wireline terminal 22, like the mobile terminal 12, is a 
voice terminal such as a telephone. Of course, while the 
wireline terminal 22 is shown as the destination of the 
voice signal originating at the mobile terminal 12, it 
should be further understood that the analog voice sig- 
nal may be directed via other IXCs (not shown) and 
LECs (also not shown) of the PSTN to any of the multi- 
tude of wireline terminals included as part of the PSTN. 
Furthermore, in alternate configurations of the telecom- 
munications network 10, the digital wireless telephone 
network 10a may be either a cellular or personal com- 
munication service ("PCS") system while the wireline 
portion thereof may be the PSTN. Of course, the tele- 
communications network 10 may further include plural 
wireless systems of the aforementioned or other types 
as well as additional wireline systems, for example, pri- 
vate networks. 

[001 4] Referring next to Fig. 2, a first base station con- 
troller 24a which forms part of the first base station 14a 
of Fig. 1 and which incorporates a multiple technology 
vocoder 28 will now be described in greater detail. As 
may now be seen, the first base station controller 24a 
includes a first call control resource manager (or 
"CCRM") 26a which handles the transfer of messages 
between the mobile terminal 12 and the MSC 16. Pref- 
erably, the first CCRM 26a is a software module which 
resides within the first base station 14a and is executa- 
ble by the first base station controller 24a. The first base 
station controller 24a also includes a multiple technolo- 
gy vocoder 28 which, as will be more fully described be- 
low, performs decoding and encoding operations such 
as D/A and A/D conversions on messages received by 
the first base station controller 14a. In a preferred em- 
bodiment of the invention, and as better shown in Fig. 
3, the multiple technology vocoder 28 is embodied with- 
in a digital signal processor (or "DSP") 29 forming part 



of the first base station controller 24a. 
[0015] Referring next to Fig. 3, the multiple technolo- 
gy vocoder 28 is comprised of an airlink buffer/buffer 
manager 30, a first selection manager 32, a series of 
5 vocoder resource modules 34, 36, 38, 40 and 42, a sec- 
ond selection manager 44, a network buffer/buffer man- 
ager 46 and a vocoder controller 48. As disclosed here- 
in, five vocoder resource modules are disclosed. It 
should be clearly understood, however, that any number 
io of vocoder resource modules may be provided. Each of 
the first, second, third, fourth and fifth vocoder resources 
34, 36, 38, 40 and 42 are software modules which, like 
the first CCRM 26a, preferably reside within the first 
base station controller 24a and are executable by the 

*s DSP 29 or other processor in which the multiple tech- 
nology vocoder 28 is embodied. Of course, it is entirely 
contemplated that the first CCRM 26a, the first vocoder 
resource 34, the second vocoder resource 36, the third 
vocoder resource 38, the fourth vocoder resource 40 

20 and the fifth vocoder resource 42 may all be stored in a 
common memory subsystem for the first base station 
controller 24a and be executable by a common proces- 
sor subsystem for the first base station controller 24a. 
[0016] The airlink and network buffer/buffer manag- 
es ers 30 and 46 buffer messages received by the multiple 
technology vocoder 28 from the first CCRM 26a along 
lines 27a and 27b, respectively. Generally, depending 
upon the particular protocol and/or access technology 
standard with which a voice, data or other type of mes- 

30 sage complies, the message may have frame size and 
timing requirements which differ from those of a voice, 
data or other type of message which complies with a 
different protocol and/or technology standard. Thus, the 
multiple technology vocoder 28 must be equipped to ac- 

35 cept differently sized messages at different rates. 

[0017] To accomplish this objective, both of the airlink 
buffer/buffer manager 30 and the network buffer/buffer 
manager 42 is comprised of a reconfigurable buffer and 
a buffer manager. Prior to the arrival of an incoming 

40 message, the vocoder controller 48 will instruct the buff- 
er managers of both the airlink buffer and the network 
buffer of the size and timing characteristics of the incom- 
ing message. In turn, the buffer manager will reconfigure 
the buffer associated therewith to accept messages 

45 having the indicated frame size. The term "reconfigura- 
ble" is intended to refer to the characteristic that, while 
originally comprised of an undivided memory space, the 
buffers may be repeatedly subdivided into a series of 
data blocks, each sized to accept a data frame of a spec- 

50 jfied size, chained together, for example, in a First-In- 
First-Out (or "FIFO") arrangement so that, whenever the 
selected resource module has processed a data frame, 
the buffer may transmit the next data frame received 
thereby towards the selected resource module. 

55 [0018] As disclosed herein, both the reconfigurable 
buffer and the associated buffer manager are shown to 
be located external to the DSP 29 in which the first and 
second selection managers 32 and 44, the plural re- 
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source modules 34 through 42 and the vocoder control- 
ler 48 reside as executable software instructions. It is 
fully contemplated, however, that the buffer manager 
portions thereof may also reside within the DSP 29 as 
a set of executable instructions. The airlink and network 
buffers, on the other hand, are pre-allocated portions of 
the memory subsystem of the first base station control- 
ler 24a. Likewise, the instruction sets which comprise 
the various managers and/or modules may also reside 
within the memory subsystem of the base station con- 
troller 24a where they may be called, by the vocoder 
controller 48, for execution thereof by the DSP 29. 
[0019] The first and second selection managers 32 
and 40 are coupled between the airlink buffer/buffer 
manager 30 and the network buffer/buffer manager 46, 
respectively, and the plural vocoder resource modules 
34, 36, 38, 40 and 42. Prior to the arrival of an incoming 
message, the vocoder controller 48 will instruct the first 
ana 1 second selection managers 32 and 44 of the type 
of message which is to be received thereby. Based upon 
the information received from the vocoder controller 48, 
the first and second selection managers 32 and 44 will 
determine which one of the resource modules 34 
through 42 is needed to perform the forthcoming D/A 
and/or A/D operations. After selecting one of the re- 
source modules 34 through 42, the selection manager 
will then provide a path to the selected one of the re- 
source modules 34 through 42. 

[0020] In alternate embodiments of the invention, it is 
contemplated that the "path" to the selected resource 
modules maybe provided using a variety of techniques. 
For example, upon receipt of a data frame from the air- 
link buffer, the first selection manager 32 may issue a 
call to the selected one of the resource managers 34 
through 48. The first selection manager 32 then exe- 
cutes the code contained in the selected resource mod- 
ule to perform a D/A conversion on the received data 
frame. The first selection manger 32 would then transfer 
the converted data frame to the second selection man- 
ager 44 who passes it on to the network buffer. Alter- 
nately, the resource modules 34 through 42 may each 
be comprised of a set of independently executable in- 
structions. In this embodiment, upon receipt of a data 
frame from the airlink buffer, the first selection manager 
32 would transfer the data frame to the selected one of 
the resource managers 34 through 48. The selected one 
of the resource modules would convert the received 
frame of digital data into a frame of analog data and then 
transfer the analog data frame to the second selection 
manager 44 who, again, would pass it on to the network 
buffer. 

[0021] As may be further seen in Fig. 3, the first voc- 
oder resource module 34 is an E VRC resource module 
which contains the code necessary to perform D/A and 
A/D conversions of voice messages which comply with 
the EVRC protocol, a protocol which complies with the 
CDMA technical standard. The second vocoder re- 
source module 34 is a EFRC resource module 36 which 



contains the code necessary to perform D/A and A/D 
conversions of voice messages which comply with the 
EFRC protocol, a protocol which complies with the TD- 
MA technical standard. Th third vocod r resource 

5 module 38 is a RLP resource module which contains the 
code necessary to perform D/A and A/D conversions of 
data messages which comply with RLP, an asynchro- 
nous data protocol. The fourth vocoder resource module 
40 is a VSELP resource module which contains the code 

io necessary ,to perform D/A and A/D conversions of voice 
messages which comply with the VSELP protocol, a 
protocol which complies with the TDMA standard. Final- 
ly, the fifth vocoder resource module 42 is a QCELP re- 
source module which contains the code necessary to 

is perform D/A and A/D conversions of voice messages 
which comply with the QCELP protocol, a protocol which 
complies with the CDMA technical standard. Of course, 
the particular protocols and/or standards for which the 
various vocoder resource modules 34 through 42 are 

20 equipped to perform D/A and A/D conversions of data 
conforming therewith are purely exemplary and that the 
vocoder resource modules 34 through 42 may instead 
be configured to perform D/A and A/D conversions of 
data conforming to protocols and/or technical standards 

25 other than those specifically enumerated herein. 

[0022] Continuing to refer to Fig. 3, the method by 
which the multiple technology vocoder 28 performs D/A 
and A/D conversions on incoming messages will now 
be described in greater detail. First, the type, i.e., the' 

30 protocol and/or technical standard to which the mes- 
sage conforms, of message incoming to the first base 
station controller 24a is determined. When establishing 
a connection between the mobile terminal 1 2 and a des- 
tination terminal, for example, the wireline terminal 22 

35 coupled to the MSC 16 by IXC 18 and LEC 20, the mo- 
bile terminal 12 first issues a request for connection to 
the first base station controller 24a of the first base sta- 
tion 14a. The initial request will include a variety of in- 
formation regarding the message to be received, includ- 

40 ing its type. For example, the first CCRM 26a may be 
advised that the incoming message is a EVRC/CDMA 
voice message. Conversely, if the originating terminal is 
the wireline terminal 22 and the destination terminal is 
the mobile terminal 23, the initial request for connection 

45 will originate at the LEC 20, from where it will proceed 
to the IXC 1 8, the MSC 1 6 and on to the first base station 
controller 24a. 

[0023] Whether originating at the mobile terminal 12 
or the MSC 16, the request for connection is received, 

50 within the first base station controller 24a, by the first 
CCRM module 26a. The first CCRM module 26a ana- 
lyzes the received request to determine the message 
type for the requested connection. Upon determining 
the message type for the requested connection, the first 

55 CCRM 26a forwards this information to the vocoder con- 
troller 48 via line 27c. 

[0024] Upon receipt of the incoming message type 
from the first CCRM 26a, the vocoder controll r 48 is- 
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sues a series of instructions to the airlink buffer/buffer 
manager 30, the first selection manager 32, the network 
buffer/buffer manager 46 and the second selection man- 
ager 44. Of course, the type of instructions issued by 
the vocoder controller 48 will vary based upon what in- 
formation resides within the vocoder controller 48 and 
what information resides within the buffer managers and 
the first and second selection managers 32 and 44. For 
example, in order to reconfigure the airlink and network 
buffers to accept the incoming message and to ensure 
the orderly transmission of the incoming message 
through the multiple technology vocoder 28, the asso- 
ciated buffer manager must know frame size, timing and 
related information for the incoming message. However, 
that message may be maintained, for example, in the 
form of a look-up table, by either the vocoder controller 
48 or the buffer managers themselves. Thus, in alter- 
nate configurations of the invention, the information 
transmitted to the airlink buffer/buffer manager 30 and 
the network buffer/buffer manager 36 may be comprised 
of simply the message type for the incoming message 
or may be comprised of frame and timing information. If 
only message type is provided by the vocoder controller 
48, the buffer managers would, upon receipt of the mes- 
sage type, determine the frame and timing information 
for that message type and then reconfigure the buffer 
associated therewith so that it may handle the incoming 
message. Conversely, if frame and timing information is 
provided by the vocoder controller 48, the buffer man- 
ager will simply reconfigure the buffer associated there- 
with using the information provided by the vocoder con- 
troller 48. 

[0025] Similarly, the vocoder controller 48 may pro- 
vide the first and second selection managers 32 and 44 
with either the message type for the incoming message 
or the name and location of a specific resource module 
which the selection manager is to use when performing 
operations on the incoming message. More specifically, 
in order to perform D/A and/or A/D conversion of an in- 
coming message, the first and second selection man- 
agers 32 and 44 must provide respective paths to the 
appropriate resource module 34 through 42 which will 
perform the desired conversion. Thus, the location of 
each resource module and the type of messages for 
which the resource modules performs D/A and A/D con- 
versions therefor must be maintained, again, for exam- 
ple, in the form of a look-up table. As before, however, 
the look-up table may be maintained by either the voc- 
oder controller 48 or the first and second selection man- 
agers 32 and 44, themselves. Thus, in alternate config- 
urations of the invention, the information transmitted to 
the first and second selection managers 32 and 44 may 
be comprised of simply the message type for the incom- 
ing message or may be comprised of the location of the 
resource module to perform the appropriate operation. 
If only message type is provided by the vocoder control- 
ler 48, the first and second selection managers 32 and 
44 would, upon receipt of the message type, determine 



the location of a selected resource module which per- 
forms the D/A and A/D operations for the received mes- 
sage type and then provide a path to the selected re- 
source module so that the selected resource module 
s may perform the appropriate operation on the incoming 
message. 

[0026] Conversely, if the vocoder controller 48 selects 
the resource module and then simply provides the first 
and second selection managers 32 and 44 with the lo- 

10 cation of the selected resou rce module, the first and sec- 
ond selection managers 32 and 44 will simply provide 
respective paths to the received locations. 
[0027] After the first CCRM 26a provides, to the voc- 
oder controller 48, the information needed to ensure that 

is the airlink and network buffers have been properly 
reconfigured and that paths between the first and sec- 
ond selection managers 32 and 44 and the selected re- 
source module have been provided, the first CCRM 26a 
will transfer the incoming message to the multiple tech- 

20 nology vocoder 28. If the incoming message originated 
at the mobile terminal 12, the first CCRM 26a will for- 
ward the digital message to the airlink buffer/buffer man- 
ager 30 via line 27a where it is placed in the airlink buffer 
portion thereof. Conversely, if the incoming message 

25 originated at the MSC 16, the first CCRM 26a will for- 
ward the message to the network buffer/buffer manager 
46 via line 27b where it is placed in the network buffer 
portion thereof. 

[0028] From the airlink buffer portion of the airlink buff- 
30 er/buffer manager 32, frames of the received digital 
message are clocked into, preferably in FIFO order, to 
the first selection manager 32 by the buffer manager 
portion thereof. The first selection manager 32 would 
then provide a path, for the received digital frame, to the 
35 selected one of the resource modules 34 through 42 
where a D/A conversion of the frame would be conduct- 
ed. From the selected resource module, the converted 
frame of analog data would follow the provided path to 
the second selection manager 44. In turn, the second 
40 selection manager 44 would place the frame of analog 
data into the network buffer portion of the network buffer/ 
buffer manager 46 where the data frame would be 
clocked out, again, preferably using a FIFO technique, 
over the line 27b to the first CCRM 26a, by the buffer 
45 manager portion thereof. 

[0029] Conversely, from the network buffer portion of 
the network buffer/buffer manager 46, frames of the re- 
ceived analog message are clocked into, preferably in 
FIFO order, to the second selection manager 44 by the 
so buffer manager portion thereof. The second selection 
manager 44 would then provide a path, for the received 
digital frame, to the selected one of the resource mod- 
ules 34 through 42 where an A/D conversion of the 
frame would be conducted. From the selected resource 
55 module, the converted frame of digital data would follow 
the provided path to the first selection manager 32. In 
turn, th first selection manager 32 would place the 
fram of digital data into the airlink buffer portion of the 
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airlink buffer/buffer manager 30 where the data frame 
would be clocked out, again, preferably using a FIFO 
technique, over the line 27a to the first CCRM 26a, by 
the buffer manager portion thereof. 
[0030] The method of the present invention ends by 
the first CCRM module 26a transferring the converted 
message to its destination terminal. For example, if the 
received message was an analog voice message orig- 
inating at the wireline terminal 22 and received, by the 
first CCRM module 26a, from the MSC 1 6, the converted 
digital voice message would be transferred from the first 
CCRM module 26a to its final destination, the mobile 
terminal 1 2. If, on the other hand, the received message 
was a digital voice message received, by the first CCRM 
module 26a, from the mobile terminal 1 2, the converted 
analog voice message would be transferred from the 
first CCRM module 26a to the MSC 16. From there; it 
would be transferred to its final destination, for example, 
the wireline terminal 22. 

[0031] Returning now to Figs. 1 -2, another aspect of 
the invention will now be described in greater detail. 
Heretofore, the present invention has been described 
as being comprised of a single base station, here, the 
first base station 14a, in which a multiple technology 
vocoder resides. It should be readily appreciated by 
those skilled in the art that, by providing a multiple tech- 
nology vocoder, the base station is provided with numer- 
ous benefits. For example, it is contemplated that a mul- 
tiple technology vocoder will greatly facilitate the ability 
of a base station which conforms to a particular protocol 
and/or technical standard to handle a roaming mobile 
terminal which conforms to a different protocol and/or 
technical standard. In this manner, interoperability of 
equipment may be greatly enhanced. 
[0032] The continued expansion of wireless commu- 
nication systems have opened other avenues from 
which benefits may be derived from the present inven- 
tion. Specifically, the development of competing wire- 
less networks have resulted in wireless networks which 
adhere to different protocols and/or technology stand- 
ards having overlapping coverage areas. As a result, the 
possibility that a base station controller may attempt a 
handoff between cells which conform to different proto- 
cols and/or technology standards is seen as increasing- 
ly likely, particularly when the only alternative would be 
to drop the call. For example, a base station may attempt 
to a handoff between an EFRC/TDMAcell and a VSELP/ 
TDMA cells or even between a TDMA cell and a CDMA 
cell. 

[0033] A problem could arise, however, if the base 
station to which the mobile terminal is handed off is un- 
able to handle messages conforming to the protocol 
and/or technology standard of the mobile terminal. For 
example, Fig. 1 shows the mobile terminal 12 coupled 
to the first base station 14a via the airlink 11. Should, 
however, the mobile terminal 20 move outside the cov- 
erage area of the first base station 14a, for example, by 
moving to the position shown in phantom in Fig. 1, the 



first base station 14a would use conventional tech- 
niques to attempt to handoff the mobile terminal 12 to 
the second base station 14b. In registering the mobile 
terminal 12, second CCRM 26b of second base station 

s controller 24b may discover that it lacks a vocoder ca- 
pable of handling the protocol and/or technology stand- 
ard for the mobile terminal 12. Instead of dropping the 
call or consuming time seeking an IWF somewhere with- 
in the network 10, knowing that the first CCRM 26a was 

io capable of handling the protocol and/or technology 
standard, the second CCRM 26b may simply transfer 
incoming messages originating at or destined for the 
mobile terminal 1 2 to the first CCRM 26a where D/A and/ 
or A/D conversion processes may be conducted in the 

is manner previously described. The converted message 
is then returned to the CCRM 26b for transmission to its 
final destination. 

[0034] Thus, there has been described and illustrated 
herein, a telecommunications network characterized by 

20 incorporation, within the base station controller thereof, 
a multiple technology vocoder capable of performing D/ 
A and A/D conversions for messages which conform to 
various protocols and/or technology standards. Howev- 
er, those skilled in the art should recognize that, al- 

25 though illustrative embodiments of the invention have 
been shown and described, other modifications, chang- 
es, and substitutions are intended in the foregoing dis- 
closure. Accordingly, it is appropriate that the appended 
claims be construed broadly and in a manner consistent - 

30 with the scope of the invention. 



Claims 



35 1. A base station controller, comprising: 



a call control resource manager, said call con- 
trol resource manager controlling exchanges of 
messages between at least one mobile termi- 
nal and a MSC; and 

a multiple technology vocoder coupled to said 
call control resource manager, said multiple 
technology vocoder receiving, from said call 
control resource manager, messages being ex- 
changed between said at least one mobile ter- 
minal and said MSC; 

said multiple technology vocoder comprising: 



40 



45 



50 



55 



a first resource module for performing con- 
versions of messages configured in ac- 
cordance with a first technology; 
a second resource module for performing 
conversions of messages configured in ac- 
cordance with a second t chnology; and 
a selection manager for selecting one of 
said first and second resource modules to 
perform said conversions on messages re- 
ceiv d from said call resource manager. 
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The base station controller of claim 1 , wherein said 
multiple technology vocoder further comprises: 

a vocoder controller coupled to said call con- 
trol resource manager and said selection manager, 
said selection manager selecting one of said first 5 
and second resource modules in response to a first 
control signal issued by said vocoder controller. 

The base station controller of claim 2, wherein said 
multiple technology vocoder further comprises: io 

a buffer manager coupled to said call control 
resource manager, said selection manager and 
said vocoder controller, said buffer manager 
transmitting messages, received from said call is 
control resource manager, to said selection 
manager; 

said buffer manager regulating the transmis- 
sion of messages received from said call con- 
trol manager in response to a second control 20 
signal, issued by said vocoder controller, indic- 
ative of transmission characteristics of said 
technology to which said received messages 
correspond. 

25 

A base station controller, comprising: 

a call control resource manager controlling ex- 
changes of messages between a mobile termi- 
nal and a MSC; and 30 
a vocoder coupled to said call control resource 
manager, said vocoder receiving, from said call 
control resource manager, messages being ex- 
changed between said mobile terminal and 
said MSC; 35 
said vocoder comprising: 



troller configuring said first and second in- 
terfaces to handle messages of a selected 
one of said first and second protocols in re- 
sponse to information received from said 
call control resource manager 

5. The base station controller of claim 4, wherein said 
first interface further comprises: 

a first reconfigurable buffer; and 
a first buffer manager; 

said first buffer manager configuring said first 
buffer to accept messages formatted in a se- 
lected one of said first and second protocols in 
response to receipt of a first control signal is- 
sued by said vocoder controller; 
wherein said first buffer manager reconfigures 
said first buffer each time said vocoder control- 
ler detects a change in protocol. 

6. The base station controller of claim 5, wherein said 
second interface further comprises: 

a second reconfigurable buffer; and 
a second buffer manager; 
said second buffer manager configuring said 
second buffer to accept messages formatted in 
a selected one of said first and second proto- 
cols in response to receipt of a second control 
signal issued by said vocoder controller; 
wherein said second buffer manager reconfig- 
ures said second buffer each time said vocoder 
controller detects a change in protocol. 

7. The base station controller of claim 4, 5 or 6, where- 
in said vocoder further comprises: 



a first interface coupled to receive, from 
said call control resource manager, mes- 
sages originating at said mobile terminal *o 
and destined for said MSC; 
a second interface coupled to receive, from 
said call control resource manager, mes- 
sages originating at said MSC and des- 
tined for said mobile terminal; *s 
a first resource module, coupled to said 
first and second interfaces, for performing 
D/A and A/D conversions for messages 
configured in accordance with a first proto- 
col; " so 8. 
a second resource module, coupled to said 
first and second interfaces, for performing 
D/A and A/D conversions for messages 
configured in accordance with a second 
protocol; ss 
a vocoder controller coupled to said call 
control resource manager and said first 
and second interfaces, said vocod r con- 



a first selection manager, coupled to said first 
interface and said vocoder controller, for select- 
ing one of said first and second resource mod- 
ules to perform D/A conversions on messages 
received from said call resource manager, orig- 
inating at said mobile terminal and destined for 
said MSC; 

said first selection manager providing a path to 
said selected one of said first and second re- 
source modules in response to a third control 
signal issued by said vocoder controller. 

The base station controller of claim 7, wherein said 
vocoder further comprises: 

a second selection manager, coupled to said 
second interface and said vocoder controller, 
for selecting on of said first and second re- 
source modules to perform A/D conversions on 
messages received from said call resource 
manager, originating at said MSC and destined 



8 



15 EP 1 014 737 A2 16 



for said mobile terminal; 
said second selection manager providing a 
path to said selected one of said first and sec- 
ond resource modules in response to a fourth 
control signal issued by said vocoder controller 



9. The base station controller of claim 8, comprising a 
multiplicity of operationally selectable resource 
modules coupled to said first and second interfaces, 

for performing D/A and A/D conversions for data 10 
configured with one of a multiplicity of protocols 
supported by corresponding ones of the multiplicity 
of resource modules and wherein said first and sec- 
ond interfaces are operable to configure the respec- 
tive buffers to accept messages formatted in select- * s 
ed ones of the multiplicity of protocols. 

10. A communication system comprising a plurality of 
base stations supporting different communication 
protocols and a base station controller coupled to 20 
the plurality of base stations and operationally re- 
sponsible therefore, the plurality of base stations 
each having at least one vocoder resource config- 
ured to support communication translations and 
wherein each vocoder resource associated with a 25 
particular communication protocol, the communica- 
tion system further: 

means for implementing handoff of a call be- 
tween a first base station supporting a first com- so 
munication protocol and a second base station 
supporting a different communication protocol, 
the second base station having vocoder re- 
sources unable to support communication 
translation of the first communication protocol; 35 
means for routing and processing communica- 
tions received by the second base station to the 
first base station to facilitate communication 
translation at the first base station in its said at 
least one vocoder resource, whereby the sec- 40 
ond base station is able to support subscriber 
terminals using the first communication proto- 
col within its associated coverage area. 
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(54) Multiple technology vocoder and an associated telecommunications network 



(57) A base station (14a, 14b) includes a multiple 
technology vocoder (28) having a plurality of vocoder 
resource modules (34-42) that are individually selecta- 
ble to facilitate support by the base station of corre- 
sponding communication protocols serviceable by the 
base station within each coverage area. A buffer and 
associated buffer manager (30, 46) are responsive to 
messages such that memory space is partitioned appro- 
priately to support a specific nature of the communica- 
tion protocol identified within the message. A selection 
manager (32, 44) then acts to provide a path between 
buffered messages and an appropriately selected voc- 
oder resource module. In an inter-cell/protocol handoff 
between base stations having dissimilar vocoders, sup- 
port of a subscriber unit operating using a first commu- 
nication protocol is maintained at a base station not hav- 
ing the necessary vocoder by the re-routing and remote 
processing of messages from the subscriber unit to a 
secondary base station able to provide the requisite voc- 
oder processing capability. 
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